INTRODUCTION
Pregnancy rates rise when more cryopreserved embryos are transferred together (1-3). However, multiple-gestation rates per number and quality of thawed embryos (1, 2) are rarely presented. Also, transfers of four or more thawed embryos are not uncommon (1) (2) (3) ). Yet, to our knowledge, pregnancies of higher order than triplets remain unpublished in the literature on human cryopreservation. As a cautionary note, we report here the occurrence of a quintuplet gestation from transfer of five cryopreserved embryos.
later, the couple requested transfer of their cryopreserved embryos. In February 1996, the wife began daily subcutaneous injections of Lupron (1 mg) on cycle day 21. After her next menses, when adequate suppression [estradiol (E 2 ) level, less than 25 pg/ml] was confirmed, the Lupron dose was halved. The patient was then started on Estrace tablets, 2 mg daily on day 1, gradually increasing to 6 mg daily by day 14. On day 10, her E 2 level measured 185 pg/ml. and her endometrial thickness measured 13 mm. On day 15, Lupron was discontinued, Estrace was decreased to 4 mg daily, and progesterone (100 mg im daily) was initiated.
On day 17, vials with all seven frozen embryos were thawed in a water bath at 31°C for 3 min. Embryos were rehydrated in a graded series of 1,2-propanediolplus-sucrose, then sucrose, solutions in phosphate-buffered saline and immersed in culture medium at 37°C for several hours. Five intact 4A embryos and three blastomeres in one 4C embryo survived freezing and thawing. Five 4A embryos were transferred to the patient.
RESULTS

MATERIALS AND METHODS
Following tubal ligation 8 years earlier, the patient was gravida 2, para 2, and 34 years old in October 1994, when she underwent in vitro fertilization (IVF) at our clinic. Sixteen oocytes were retrieved. Two days later, two five-cell embryos (morphologically graded 5 A and 5B) and two four-cell embryos (both 4A) were transferred. Five 4A and two 4C embryos were cryopreserved. These were dehydrated in vials with phosphate-buffered saline and 1,2-propanediol plus sucrose, cooled in a controlled-rate freezer, seeded at -6.5 °C, and, at -30°C, plunged into liquid nitrogen.
The fresh-embryo transfer resulted in a singleton pregnancy and delivery of a healthy girl. Seven months Sixteen days later, the patient's (3-human chorionic gonadotropin level was 747 MIU/ml; her progesterone level was 53.8 ng/ml. Transvaginal ultrasound at 6 and 10 weeks of gestation revealed a quintuplet intrauterine pregnancy, with cardiac activity in all five sacs. The couple chose selective reduction to twins, which then spontaneously reduced to a singleton, resulting in the delivery of a healthy boy at term.
DISCUSSION
Five frozen embryos were transferred in this case, because the patient was then 36 years of age, and transfer of four fresh embryos 18 months earlier had resulted in only a singleton birth. Significantly, the couple intended that this should be their last plannedpregnancy attempt. They were informed that a multiple pregnancy was possible, and consented to selective reduction if indicated.
This case constituted our nineteenth consecutive cryopreserved-embryo transfer after 20 initial sibling, fresh-embryo transfers into the same recipients. For one couple, two IVF retrievals contributed to one cryopreserved-embryo transfer. Embryos of two to nine cells were transferred or frozen 2-3 days postretrieval.
Schalkoff et al.
(1) and Lightman el al. (2) found positive correlations between pregnancy rates and thawed-embryo quality. In a retrospective analysis of our cryopreservation results, we considered "wellcleaved" embryos to have four or more blastomeres 2 days after egg retrieval and six or more blastomeres 3 days after egg retrieval. "A-quality" referred to embryos with clear, evenly cleaved, tightly adherent blastomeres and with less than 5% fragmentation. For group I, consisting of our 11 cryopreservation transfers that each included at least one undamaged, wellcleaved, A-quality thawed embryo, delivery and implantation rates were 45.4% (5/11) per transfer and 29.1% (14/48) fetal sacs per thawed embryo transferred, respectively. For group II, consisting of the remaining eight cryopreservation transfers of exclusively suboptimal embryos, delivery and implantation rates were only 12.5% (1/8) and 3.2% (1/31), respectively. This implantation rate (3.2%) for group II was significantly lower (x 2 P < 0.01) than that of group I (29.1%).
Lin et al. (3) and Toner et al. (4) reported improved cryopreservation results for couples who achieved successful pregnancies from their original IVF procedures. Among our 19 patients who later returned for thawedembryo transfers, 20 initial fresh-embryo transfers produced three live births. When those three couples underwent cryopreserved-embryo transfers, delivery and implantation rates were 66.6% (2/3) and 46.1% (6/13), respectively. For the remaining 16 couples who underwent cryopreservation, whose initial IVF attempts were unsuccessful, thawed-embryo delivery and implantation rates were 25.0% (4/16) and 13.6% (9/66), respectively. This implantation rate (13.6%) was significantly lower (P < 0.01) than the implantation rate (46.1 %) for the above, initially successful couples.
With only three deliveries from 20 transfers (a 15% delivery rate) in their original, fresh-embryo cycles, this group of 19 couples, who subsequently underwent cryopreservation procedures, represented a poorly performing subgroup of our total IVF patient population. During 1995 and 1996 combined, live-birth rates for all fresh-embryo transfers (excluding egg-donor cases) in our program were 42.3% (39/92) overall and 54.3% (31/57) for non-male-factor patients younger than 40 years of age.
Initial sibling, fresh-embryo performances vary within diverse cryopreservation patient populations, so for meaningful protocol or program comparisons, results of cryopreservation transfers should be grouped and calculated separately according to successful versus unsuccessful original IVF outcomes.
CONCLUSIONS
In summary, given this report of a quintuplet gestation following transfer of five cryopreserved embryos, multiple thawed-embryo transfers should be carefully considered. For improved guidelines to optimize thawed-embryo delivery rates yet reduce multiplepregnancy risks, dependence on conventional experience with fresh-embryo IVF transfers alone may not be adequate. Two factors previously shown in separate studies to influence strongly cryopreservation success-namely, high-quality frozen embryos (1,2) and initial sibling, fresh-embryo success (3,4)-were both operative in the case reported here, and so may together have contributed to this quintuplet pregnancy.
In this case plus the related cases described above, each of these two factors was associated with a significantly higher thawed-embryo implantation rate. Thus, both factors should be explicitly emphasized during future cryopreservation decision making and patient counseling. Larger studies, presenting multiple-pregnancy data specifically per number and quality of cryopreserved embryos transferred, yet also categorizing those data distinctly by original, sibling, fresh-embryo outcomes in initial IVF cycles in the same patients, would be useful.
